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Bank note processing machine and method for recognizing 

forged bank notes 

[0001] The invention relates to a bank note processing machine and a method for 
recognizing forged bank notes. 

[0002] Bank note processing machines are used for checking bank notes as to their 
properties, such as authenticity, state, kind of bank note etc. Dependent on the result of 
the check, the bank notes can be, for example, accepted, sorted, stored, destroyed etc. 
Here the recognition of forged bank notes is of particular importance. For recognizing 
bank notes and for differentiating authentic bank notes from forgeries, usually from 
authentic bank notes criteria or comparative data are derived that permit a recognition 
of the individual bank note as to currency and denomination and its authenticity. If for 
specific bank notes, i. e. for a specific denomination of a specific currency, forgeries 
have become known, these forgeries too are used for deriving comparative data. For 
this purpose authentic bank notes and forgeries are processed with a bank note 
processing machine, in order to produce data of the sensors of the bank note 
processing machine for authentic bank notes and forgeries. Then from the data of the 
sensors, in sometimes very elaborate processing steps, comparative data for 
recognizing the bank notes and checking their authenticity are derived. 

[0003] But it has turned out that in particular with the assessment of the authenticity 
of bank notes there can arise special problems, if in addition to the forgeries taken into 
account when producing the comparative data, new types of forgeries emerge. In these 
cases it can occur, that these new types of forgeries are not recognized and thus are 
judged as authentic bank notes. 

[0004] It is obvious that in the described cases it is possible to derive comparative 
data once more, taking into account also the new types of forgeries beside the 
authentic bank notes and hitherto known forgeries. Such a procedure, however, has the 
disadvantage that the entire comparative data have to be derived at least for the kind of 
bank notes concerned, i. e. the denomination of a specific currency concerned. 
Moreover, at least the comparative data for the specific kind of bank notes have to be 
replaced in the bank note processing machines. Here incompatibility problems with 
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the comparative data of the other kinds of bank notes may arise. In order to reliably 
avoid these problems, usually the entire comparative data are freshly produced, in 
order to replace the comparative data hitherto used in the bank note processing 
machines. This, however, requires a considerable effort, since great data volumes have 
to be mastered. Due to the described considerable effort with the known proceeding 
the further problem arises that new types of forgeries cannot be taken into account as 
soon as shortly after their occurrence, since deriving and producing the comparative 
data already demands a considerable time. 

[0005] It is the problem of the present invention to provide a bank note processing 
machine and a method for recognizing forged bank notes, wherein new types of 
forgeries can be reliably recognized with low effort and already a short time after the 
occurrence of these new types of forgeries. 

[0006] This problem is solved according to the invention by a bank note processing 
machine and a method for recognizing forged bank notes having the features of the 
claims 1 and 6. 

[0007] With the bank note processing machine according to the invention and the 
method for recognizing forged bank notes according to the invention the starting point 
is that the bank notes to be checked are compared with comparative data that are 
derived from authentic bank notes and known forgeries, additional comparative data of 
new types of forgeries being used and the bank notes to be checked being compared 
with both the comparative data and the additional comparative data for new types of 
forgeries, so as to determine whether a forged bank note is present. 

[0008] By using additional comparative data for new types of forgeries there can be 
achieved that forgeries can even be reliably recognized when these could not have 
been taken into account in the original production of the comparative data used, since 
the features, with which the new type of forgeries can be recognized, are contained in 
the additional comparative data. By separating the comparative data and the additional 
comparative data it is also possible to react immediately and to instantly provide 
additional comparative data for each new type of forgery, so that one can immediately 
react to new types of forgeries. 
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[0009] Further advantages of the present invention appear from the dependent 
claims as well as the following description of an embodiment with reference to a 
Figure. 

[0010] The Figure shows a schematic representation of a basic structure of a bank 
note processing machine for recognizing forged bank notes 

[0011] The bank note processing machine 10 has an input pocket 20 for feeding 
bank notes 21 to be processed, into which a singler 22 engages. The singler 22 seizes 
one of the bank notes 21 to be processed at a time and transfers the individual bank 
note to a transport system 23, which transports the individual bank note through a 
sensor device 30. In the sensor device 30 features of each individual bank note are 
captured, which are relevant, for example, for assessing the authenticity, kind 
(currency, denomination), state etc of the bank note. Such features can be captured, for 
example, mechanically, acoustically, optically, electrically and/ or magnetically. 
Known authenticity features are, for example, printing inks with special optical and/ or 
magnetic properties, metallic or magnetic security threads, the use of bank note paper 
free of brighteners, information contained in an electrical circuit etc. The kind of bank 
note is determined e.g. by its size, printing pattern, colors etc, whereas the state of the 
bank note can be derived, for example, from the optical appearance (soiling). The 
features are captured by the sensor device 30, and respective data of the sensor device 
30 are transferred to a control device 40. 

[0012] The control device 40 compares the data of the captured features with 
comparative data, which permit the recognition of authentic or forged bank notes 
and/or bank notes suspected of being forged, the kind of bank notes, the state of the 
bank notes etc. The comparative data and programs required for operating the bank 
note processing machine 1 0 are provided in the form of a software and are stored in 
the control device 40 or in a non- volatile memory 41 associated to the control device 
40. The non-volatile memory 41 can be formed e.g. by an EEPROM or a flash 
memory. Furthermore, a not shown working memory can be connected with the 
control device 40, which the control device 40 uses for running the software. 
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[0013] The comparative data stored in the non-volatile memory 41 are produced for 
each kind of bank note, i.e. in particular for each denomination of the currencies that 
are to be processed with the bank note processing machine 10. The comparative data 
are produced by scanning a number of authentic bank notes of each denomination and 
currency by the sensor device 30 or a similarly structured different sensor device and 
thereby capturing the above-described features and producing respective data. 
Additionally, forgeries of the respective denomination and currency - if known - are 
processed in the same way and thereby especially marked as forgeries. From the data 
of the authentic bank notes and the forgeries comparative data for each denomination 
of each currency are produced, which are suitable for recognizing the respective 
denomination and currency and for checking their authenticity. It is also possible to 
produce separate comparative data for recognizing, i. e. for determining denomination 
and currency and for checking the authenticity, so that separate comparative data for 
recognizing and for checking the authenticity are provided. In order to be independent 
of the respective position of each bank note during the later processing of bank notes, 
the comparative data usually are produced for all four possible positions of the bank 
notes. The respective comparative data are produced in the same way for all 
denominations of all currencies that are to be checked. 

[0014] On the basis of monitoring or checking the respective bank note performed 
by the control device 40, switches 24, 26 disposed in the transport system 23 are 
actuated in order to store, for example, forged bank notes and/or bank notes suspected 
of being forged in an output pocket 25, whereas bank notes assessed to be authentic 
can be stored in a different output pocket 27. Furthermore, the transport system 23 can 
be carried on, so that the bank notes can be further processed 28, e.g. fed to further 
output pockets, a safe or a cassette, a shredder etc. 

[0015] As to control the bank note processing machine 10 by an operator an input/ 
output device 45 is connected with the control device 40, so that, for example, specific 
processing modi can be selected or the operator can be informed about the processing 
of the bank notes 2 1 . 
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[0016] The bank note processing machine 10 described by way of example can be 
used for counting, checking, sorting etc. the bank notes. Likewise, it is thinkable that 
the bank note processing machine 10 forms an automatic counter, which can be used, 
for example, for depositing bank notes. But the bank note processing machine 10 can 
also be component of a vending machine. 

[0017] When manufacturing or configuring the bank note processing machine 10 it 
can be provided, that the required software, in particular the comparative data, is 
stored in the non-volatile memory 41 already beforehand. In addition, an interface 42 
is provided, which permits that the stored software or the comparative data provided in 
the non- volatile memory 41 are exchanged entirely or partly and/or are complemented 
by additional components. For this purpose the interface 42 can be designed e.g. as a 
modem, network interface, connection to the Internet, parallel, serial, or USB 
interface, or as a reading device for an optical or magnetic memory etc. 

[0018] If new types of forgeries are discovered, these new types of forgeries are 
processed in the above-described fashion by the bank note processing machine 10 or a 
sensor device corresponding to the sensor device 30, and the data of the features of the 
new type of forgery are produced. From these data additional comparative data for the 
new type of forgery are derived. For this the deviations shown by the new type of 
forgery in comparison to authentic bank notes are especially suitable. The deviations 
can be recognized and selected by an operator, for example because the deviations of 
the new type of forgery are visible. But it is also possible, that the above-described 
data or comparative data of the authentic bank notes are used. In this case the data of 
the new type of forgery delivered by the sensor device 30 are compared with the data 
or comparative data of the authentic bank notes, it being possible that the comparison 
is performed by the operator or in an automatic fashion, e.g. by the control device 40. 
From the deviations gained in such a way comparative data for the new type of forgery 
are derived and produced. As described above, it can be provided, that comparative 
data for each of the four possible positions of the bank note, i. e. new type of forgery, 
are derived and produced, so that later the recognition of the new type of forgery can 
be effected independently of the respective position. 
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[0019] Then the comparative data of the new types of forgeries can be distributed to 
any desired number of bank note processing machines 10, can be loaded via the 
interface 42 and stored in the non-volatile memory 4 1 . 

[0020] When processing bank notes 21 with the bank note processing machine 10 
then the bank notes 21 to be processed are compared with both the comparative data 
already present in the non- volatile memory 41 and the additional comparative data of 
the new types of forgeries supplementarily loaded via the interface 42. If on the basis 
of the comparative data for the new type of forgeries bank notes are recognized as 
forgeries, these, according to the usual procedure, are marked as forgeries and treated 
accordingly, e.g. are stored in the output pocket 25. 

[0021] From the above description it becomes obvious, that for each new type of 
forgery comparative data about the respective new type of forgery have to be derived, 
produced and provided to the bank note processing machines. But it is also possible 
that a plurality of new types of forgeries are taken into account at the same time and 
for these common additional comparative data are produced. It is especially 
advantageous to collect new types of forgeries as to produce common additional 
comparative data that relate to bank notes of a specific kind, i. e. new types of 
forgeries of bank notes of a specific currency and denomination, e.g. 50 € bank notes. 

[0022] Checking the bank notes can be carried out more effective, when at first the 
control device 40 in the bank note processing machine 10 determines, which kind of 
bank note it is, i. e. which currency and which denomination the bank note has. If the 
authenticity check of the bank note with the help of the comparative data originally 
provided in the non-volatile memory 41 has already revealed that it is a forgery, a 
further check can be cancelled. Otherwise it is selectively checked, whether for the 
determined kind of bank note (currency, denomination) additional comparative data 
for new types of forgeries are available. If comparative data do not exist, the check can 
be terminated. If comparative data for one or a plurality of new types of forgeries are 
available, the respective comparative data can be compared with the data of the sensor 
device 30 for the respective bank note, in order to determine whether the respective 
bank note is forged. 
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[0023] But it is also possible, that at first a check of the data of the sensor device 30 
of the respective bank note with the additional comparative data for new types of 
forgeries is effected, and afterwards the check with the help of the originally provided 
comparative data. 

[0024] Beside the described embodiment a plurality of modifications are possible. 

[0025] For example, during the processing in the bank note processing machine 10 
the bank notes can be transported along their long or short edge by the transport 
system 23. It is obvious, that the comparative data have to be provided in dependence 
on the design of the transport system 23, since the comparative data depend on the 
transport direction of the bank notes. 

[0026] In a different modification of the described embodiment it can be provided, 
that the control device 40, the non-volatile memory 41, the sensor device 30 etc are not 
directly connected to each other as shown, but via one or a plurality of data busses. 

[0027] A further modification can be, that for the sensor device 30 a separate control 
device and/or a separate non- volatile memory is provided, which performs the check 
of the bank notes and passes on the result of the bank note check to the control device 
40, so that the control device can perform the controlling of the bank note processing 
machine 10 in the above-described fashion. In this case it can be provided, that 
software for the control device 40 and the separate control device is provided and 
loaded separately. Likewise, the software for the two control devices can be commonly 
provided and loaded. 



